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METHOD AND DEVICE FOR CONTROLLING VIRTUAL STORAGE 

HITACHI LTD 

InventoKs):HOSOUCHI MASAAKI ;KATADA HISASHI ;ARAI TOSHIAKI 
Application No. 04212961 JP04212961 JP, Red 19920810.A1 Published 19940304 

Abstract PURPOSE: To shorten page-out delay by purging the contents of a virtual storage from a high-speed external storage 
device to a low- speed external storage device in each regulated volume. 



CONSTITUTION: When idle capacity 164 is less than the 1st reference idle capacity 161, only data corresponding to a capacity 
difference between the 1st level idle capacity and current idle capacity are transferred from an area 132e corresponding to the 
leading extended storage area management table entry (ESTE) of a using area queue 123 to a magnetic disk device through a 
main storage. When the capacity 164 is more than the capacity 161 and less than the 2nd reference idle capacity 162, fixed 
migration is executed after a fixed starting interval. The starting interval expected to be several seconds is set up by the CPU 
overhead of migration processing and the variation rate of the idle capacity and the capacity of migration based upon one starting 
is set up to a range capable of setting up the activity ratios of channels and a magnetic disk based upon paging I/O to less than 
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SSa*MB EfltfS B *> £ S flit 4- ft* L . 

36 u 



awes § #m^\ we* 1 36** «t 0 * s < mmm 1 * 

[ff**2] ituEMfetli. »E£*#*iaGSC-c*Tie 
fc Lfc£ fc &««£■*-*»!** 1 E«Ofi2BE«W»*" 

[«** 3 ] «IJ8fl>»E«»BO£ S SScolu 1 £ 
*SKo^T<7>*fe*fi, < <h 6±E1fSBa**>Si* 
^«E«*«^<0«fflE««*(Ort#<?3|Esa^jBl6 

fefthtitz — ^a#r^ ra pis t:je»t £ ^ t * # ^ 1 1- & 
m** 1 E«<&ffifflE«»u»#tto 
[»**4j «fe*i2£**j; <mmmimmt 

^«3lOW«t*&«a^«E«*llO««fc Lr, W 

mm nrffi4«*ta«?i-& c t *««£-*-*»** 1 is 

«^fiffl.E«iW»*jSfeo 

a^ffiEflUHEB t ^ 1" 4 fUH» v * y- a EffitftUffl 

WE±f filing Jbo 7*- * *ftEl«an»E1»»B^e 

BJEi*S^BBE'liSB^^ § tf^* tb ^ D #>^£> ft 
C5*»S*J01TO»^JC* ^ C^^a6 «b ft?t * 

-W*^WE*iin«BE«i6BonS3rl(rEfia^«E 
If SB^te«-r £ m 2 <nm&^gt t , 

StE*a^»E««B^ffi&$#3&*ttE»— 

cabje* fe*tfc»-o*oi»Efta*i-«E* 

^B<^rt^**^^i:*^^^ft7t^HRIPB*i5V^TH(r 

E*a^«E«*B* k & *rEft*#«E«*B^iKs-*- 
* * 3 cueists ti^t&zti&mt'tz Kssm 

MfllttBo 

[it** 6 ] frEfia^ffiEissB^te^-f -s e«» 

^»E«*BortS^MEKS 2 coS4> tlTEKA^ffE 

ft*a 5 EttOiKSESMfltt 



[■1**71 «rE»an«E««Bi: LT#jMM*k J: 



0 T^4r^ pJfg^^Sf*E'ltgg-C*^te?gE J ISSfi^ 
ffl^itti^ »Efia^»E«*B i: Ltffi^T-V 
* * £ ffl v> £ 5 E«OiE«,E«W»«Bo 

[IS** 8] #4^ElIfttt;^E±E1l&B. jttEft 
05 a^»E«»Bi3 J: tmEftatt«E*«fi<Ov>rfto 
EHt^B<0^-f fto^acfij ») ST^ftTv^^^r^jg 

t-&T «rEAa^SEfl»B^ 

**5*tSE*>"tWWfflTI67 ^ ^SrflJEftanSBEBS 
^l : a7 : •-r;^^|§:tt^ WE* 1 OKSS^S^teastfr 

*R**IE36*ffdlR, «EHWfflflrUB7^^*#flSLT 
15 S*iJffl^lB&«ffi4'««*a«LTa»7 : *-^S:SJEfi 
an*E«*B'v(Eaii- * i k S: i: i- * 5 E 
*04EflE1tH«KBo 
[ffi** 9 ] MEiSa^SBE1iSB^#TgSc36*|ff rT 

20 B2t fcJ±* 3 <OK3S*S^HrE*5anSBE««B^?> 

«fEisa^a5Eii*fi^oes*ff ^ 

^ J: «3 »3g * ft * i k -t * ft** 8 Ett^ffiffi 

E1t©Jf«^Bo 

25 IH**1 0] ffiE*a^a5E*«i*lfa7--^;i/Ott 

30 SSr^$&t*^^> h V *Jg^t**3 * 

SJE*lKa^SUJ:-5(EaS:$ttfc«a^«E 
■f*ox> h »; «ifltE«ffl**a-^3fe«»c«*Sft 
^>^ U:> WE*2^(BS*S*c < t*|ESoJt*t L 
TmrEffiffltt 1 ^ A-607feslo^> h l J ^felKJca*?*ft 
35 ^-<h^#®^1-^ 8 EttojESEttMUKBo 
[It** 1 1 ] 0rEfta^»E1li6B-tOT'- ^ SrUE 
±E«4IB^IE«i-&*4^|Ea^K4: % «fEWa^«B 
E«®i*Sa-r-^;i/OfiJfflortB®«to^> h U.t*<& 

*i-0*«*r}i^*J(S5#-f SITE* 3 

^^#8E^aS*B»i-*Kan«E««*Oi> h 

y 6 >*^&Lt*mL, UE*3oe 

45 tJEfiJfflBri6^jL-o*JHcSfaSft, lrE*4 0|E3i 

«Tt^^-0*6^M V ^ ^SLtfrnm-t h x > h 'JOE 
mftcJfA^ft> WE* l^teJU^Rlc J: -S^^TfeOiSa 
^«5E««« <h L T *4«fEf0ffl nTft* ^ - ^lox > 
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1" h If *3fi 8 i li 1 0 ISttofiflCIKMIHlSICo 

«*tt* «rEffi&tt»E««a^<E2i L fcffi&E«ffl 
«4QBE1tttft£(Ea. 

«S^£*iRSE«OE«J«Mt:i: U ffiE3EE«ffi«** 

® i 4- * h IbWSk v ^ -r A o fiS E WHW S B K is v * 

tt«E«*a<9**7&*^*je» & *LfcS*JaT<0»^ 

^T^ h S*LfciflKSiifc^-ytttlE*iS^»E« 
*BfclH:&U l»Ett8U3«£J: 0±EttS*^FJ£*jE 

Efia^«E«««^ffi*i-**aS:*-t-5 £ t 
4:-t&«aE««»*lE«o 

[0 0 0 1 ] 

SSf 5«Stt * fit £ & ft*^ > x t- A tc £ *t & Rffll bum 
[0 0 0 2] 

£ Q B2»:, fi£*oi£5SE«*«*«x.7tffi28lE««l» 

[0 0 0 3] i2Ci5^T, 1 0 1 ti±Ef 10 
2 ttStaE«««, 1 0 3 ti^T^ X ?%tm., 1 0 4 
ttfi«E«, 1 0 5i±ffiiSE«ffl»»S-e*&o «SE 
1 0 5li. ^«E«»« (ffiSEtSJll 0 
2ttz\±m.%r*4 0 3) frtj±E*«110 

i ^RfflEif £>rt#*^- v*etc*E^i-^^<- > 

ftU«J« ill, ±E«S« 1 0 1 a*&fl.«E«S1t'MR 

2HE«i o 4^rtst^-v*tt^(ESi-*^-^r^ 

hftMPffi 112. ifS'lS^fi 1 0 1 fc n»E««« k co 

mxumm i o 4 ortstsw*ffi*ciE3Si-&x 7 7 
tr>^«»«i 1 3, sietitti 0 2*^«»T r -f 

^^^11 0 3 KftftBflcl 0 4 0rt^*teiii-^v-f 

iru-'>3 1 4. scaE«^a«sr«ai-4 • 



fflE«ort#Sr^-ymflrtcn»E«««^e>±E«» 

Si 0 l^^&tr£i*^-v>f ><kv>v\ JJSK±E 

mmmi 0 i^^^»E**«^iiv^m-r^fct^--v* 

05 0 2 ^^fVx^^il 0 3^iti/*tH-t"£fc£^>f 

[0 0 0 4] S;SBE««ai 0 2 S-«x.fcW-*«5/^x 
A^fi*t*«»E«W«***i^ ttxtftfHflB6 3-2 
0 5 5 2^fcE*S*LTV** 0 
10 [0 0 0 5] 0 3 tc, ft^7^u-y 3 >7JS:c0 7 
n-f-*- h £^-f 0 T>f > 3 >jfflfljgs l 1 4 "C 

i£5SE««fii 0 2<D^n^m^mmm.(D^-v 

0 2 ^ISt^l^ U77 7°2 0 2), ^##a^ 

15 -^»mTtc^^, «St8ffl)ii:aEtt»li 02<?) 

®ifi£>— «BS:±E1K^ai 0 1 ^-S^^LTl^fV 
^^^1103 KteSflMf U StSE««a 1 0 2 co£ 
— 5e*fiUt*cfto Uf^7 4 2 0 3) o ^- v 
MtUDlffil 1 2TNi, iEMll 0 1*5>*&^ 

20 -vSriav>m-f--9 ki-&t staE«*aio2^ 
§ ® ti^\ m - v \z co ^ § ^tjix, 

±E18I1 0 1 OSK^-yrt#*ffi«E«*a 1 0 
2^m/7^^ 0 l£3SE«sai 0 2i:2Si«#4t^» 
^liiaf^^Stl0 3^t5o ^- v-f >©J 
25 fflJSBl 1 1T?«4, ±E**Eai 0 u:ff«L4v^St 
>M >LJ:nni:^ teSSE'KSB 10 2^1 

ftif, ffissEissai 0 2**5>^a^—>*rtst±E« 

30 [0 0 0 6] #SBB6 3 - 1 2 8 4 5 4 Kli. ffi 
SE«S4tV3Eiffil 1 5^«^ ? !£*g^ttTV^ 0 

E«*ai 0 2 0#^-y if it4ltaEft««f i 
-r-T^Wi, ffifficf^T- — MJ 1 3 K 13 2 

12 3k, fljffloltg (D-r-r^^> h 

35 U 133-135 9^ta- 1 2 4 t tc^a.--f >^$tt 
S:aE««*0*(SWF^J± % fljfflplfg^^> h U co 
^tj.- 1 2 4*^fi:^-<05fe|g (mr^fJJ) cOJOhVi 
3 5a ^S^^tL, tt^^<7)^> h U O^t^l- 1 2 3 <T> 

40 ^JCtt, - 1 2 3 O^fellcOJi^ h 'J 1 3 2 

c*»a«stfrattsir, fijffl^riB**^- 1 2 4«o* 
[0007] ttz, r%:mm*mm Lte««B 



45 



50 



9 1. 3. 15) KJi, ffiaE«ISa^lia*ftll£*:^ 

^-vm >«FUffiaEa*a^a*s:*jBc"r&o 

[0008] ^ *b»C HITAC7-o.r^ r-fe>^a 
#J (p 1 3 1 , 6 1 8 0 - 3 - 1 0 1 - 1 0) 
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7* TV >2K*-t < ***** ^*A^f#^^*BH^: L 

tX7 7 77>) h$tL?t^ra<±. — » KB* 

[0 0 0 9] 

fommmwco&z ffim*-t c ess l , s § sttns 

S*4>t:*K:aaE1t03S**iilEi-4fc, ffiftWH*K: 
ttS S CO fli^^Mfe ^ ^ - V \z fj £ X h ft tz 46^ 

[0011] *««aE***tc^v»r, »*A£f**> 

7 y 7V > £ ti & Steffi < 4 6 #\ ±E1£§*>FJ5. £ 
Lt^7yVr^ h-Cti^ra#gJfii-^Hf ^7 

va >i-^i£5gEii«*^ift^a4RT^=f'; xa 

*aUB1~£i^ *^)— St-o^rffi5SE1t««^^X7 
[0 0 12] *JSW<^|fili, S£5BE««»OfiJffispS: 

^ CI <h \Z$o & 0 
I0 0 1 3] 

»W^)«flLE«««l*ft«i, =fcEtt*«fc, fii*fl.ffl5E 
tt«1tfc, *«^»E**lii:**-t4tHiC«^^^A 
^J3*t4KfilE1tiW»*ifeT?*oT, KiSftgBEIS^B ' 



igi: J: *) /h S tt*U;m* 1 »ii»W±^S £ £ 
£ <t -5 S5a^fflE«««^^«rEfia^«E««*^<E 
«je«S«^rt#*(£3£U *fESS«4#, huE»1 
StifiJ: < fulfill I**!: J: O^iv^J&Je**: 

Efia^BSEttSB^iEaiEliffiaortSSr^^^^fc 

[0 0 14] ifc, *«W^lEffiE«iW»«flit±, ±12 
«a^«BE«»«*3J:a f fi:a^fflE«iE«* 
10 *i-&fli|:«^^^AO{EffiE*W»**lwi3V^T, m 
E±E«»a±^T'- * SrffirEifta^S5E«8*^teS 
+ *#10|EaS^atx i»EffiiiftSBE«S«<0^§^ 

15 OrtS*ttEfian«E«§8«^Ca-t-4*2 Ofc^ 
S<h> WESiS^SBE«S«o^$$*^frE»— 

20 v^rmEffia^ffiE«««^?>«rEfi:a^»E*»*^ 
[0 0 15] *»W<Ofi«E«40«l*'ffii3J:a f *«Ofl& 
[0 0 16] 

25 Wffll *5&^tcJ:&ffiSE««MttI'C*i. «a*M8E« 
^»E«§6*^ ^ fi^SBE«SS— Kffl E'lt <0 § S: 

30 ^71/-V3> (S5a^fflE««ll^?>iB:a^«E« 

WE««»^§l:OiiKtJt«i-^^, HSao^-s; 

ffi«#RF^i5*t*i«jS^aE«S«^ffi 

[0 0 17] i^:. ffi^gBE«H«^rt#^^^U 
- v 3 > u J: 19 f&^gi5f£1i^S^ 8 tL3t«T *> T K 
u ^ ^JRx - y ;v JcSf anWE« 07FU a*» o 
Tv^tttf. *OlR«#ife^«E1f««^«IS-C t>tt& 
40 7 KU^JEjftr— ^U»oTV^*a^fflE 

[0 0 18] 8 ^tc, |2S$#lCioX v^f^U- 
'>3>Bi:, »*»JfflprSB4BEiii1-«E«*«Offi«S:a 
50 ^ L T1&3$^8KE««*^^ 0'Wy 3 >f^i:C 
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[00 191 it, «a^«E«§6«ri^±E1l««^ 

«<t>^- vr * h o k § «4*a^»E««aogij^s* 

I/- 5/ g > S «a^ffl5E«*«co««**-ffi^««E 
«Kt!l3T<b*LTLi -5 k* fiMS5E«»l^t)^- 

9*Bts*xt*;a^«Eii»«^«i*t, 

»E*»«^ 6> fi«tt»Ett««^te3i L »f Ijffl pj 
ttt&ofcSsan«E«*«^«l*J: 0 ii^Lttfi 

[0 0 2 0] it, *a^«Ett«*1fa-r-y;KO« 
ffii-^7^-y;v^> KU k, v^^u-v a ycomm* 

[0 0 2 1 ] £f>frc, K^fflE'Kffi^S-r-y^^ 
Hi o fc*«^»E*H#&, SEa^»E«*«* 

fSii^flS'it^a^^ l t t rt» k & o tsi 
^»E«Eit«i*j: «9 kmzfcLxmmx&t&mz, mm 

Si - * - 4: a*IS3£"C § . #JStJSSiI^CPUt-^A7 

[0 0 2 2 ] it. SJil^«E«*«0**#/hSv^4: 
JSBa^fflSE«i611*t>^-^^ >-t^"5TffittOlB: 
v^E'K^S^JSSrfeHk LtX7 y-?7V h ^fiiS^ 
BBE«*«^aJ2Jl-&e:ki;:J: *k ^*<?)A;tJ^-*E> 
Hk LtzXVy y°T*y h 2titz^-i?<DWMjftBKflm 

^ te^-r & * fpj±i- r t § & 0 

[0 0 2 3 ] 

[Uttffll] KIT, *«ffi|S:|ft§3«t& 0 
[0 0 2 4 ] HI (±*»WO«»E1tlBlfP'>^ f- A £tf 
■frn^^H^abSo ISiSE'ttttttl 0 4^)#ia 
-v) li, ±EU(i 1 0 K *9T?4rX« 
BTffi4Sia^«E«S6ll (**#Ett««) "Ci-SteSR 



Ettita 102. ifLmzmmm 1 o 2 ^it^isaftnas 
tow*. <EfiE«ffjfti*ei 0 surfip^o 

05 [0 0 2 5] {E&EtfMfilSftl 0 5 11, ^-v-f >©J 

»8B 1 1 1 , ^-yrn Mfflff 1 1 2 . xyy\£>y 

mmu 1 1 3 . 7^^y 3 >»j»sb 114, stsBE 

*i«ffi!51 15, tJ:0«jaS*t-S o X7^tf>^* 
«0»85 11311, ^7 7 ^KHflMffl 1 1 6 i 
10 t, vO>-y3>|||Sll4li, ffiSEHSil 
0 2^«gf^^^fl 0 3^<0<E3ii;*ft5e1-* 
teiifiP^gR 1 1 7t, ffiSSEHS* 1 0 2V>n%m.% 
1 0 3— iiv>ffii-^^JlKf <&ti£1Htt9ft 
SI 184 ^#^0 

15 [0026] te5ifS'iS^s 1 0 2 1±— ^o>t § $ <n%m 

fi*«a7---r;vjc.> h ij (ESTE) J: ^^H^fL 
*o ESTE131-135I1, «S6i-* =t ^ KJtiRE 

««**aaBi 1 5 ^iov^r, «ffl»t»oa:aEis«*^ 

20 *a-1 2 3 itliWffl^TIB (ffiS) i£5RE««i*o^ 

[0027] ieaEif fitteaffi 1 1 5 ^&^r, 1 3 

25 1 a 45 <fc U* 1 3 1 b iiSf Uffl pjfgfl^co ESTE, 13 

2 a 43*0*1 3 2 b HHf«ffl>p:^riB««<OE STE, 1 

3 3 a 45 J: 0*1 3 3 b ttT -f ^* U-i x a > tc J: 
titznmm*Ii%T%M<n ESTE, 13 4a^J:D f 13 4 
bli^-: y\z£ *)Mtic2fr?zmi&<7)E STE, 13 

30 5 a liv-f ^V-v 3 •) j»ifcS*LtS3pJffl>Fnr|g 

li^ESTET^^o it. v>f ^U-vg >oBB» 
fifcHSr^i-sK^ >V 1 2 1 4. T^f ^u- v 3 y\z X 0 

J»ifc**ttBfiJffl^||4«i*0*A-05fca^E STE 
>^ 1 2 2 ?r^i-^o fiaE*fi«#ffflJl 

[0 0 2 8 ] ffi5Ett«l 1 0 2 

KJECTffiaE1**1tl 0 2^?>«SCT'-f ^^Ml 0 

B<7)fflit k !Jffl7F pTI g 4 ®*S * H— coffiffl a. - 
40 E«L&*«^W*«rE8U^riB^Ltja, ^^l^-ya 

ffitt *: R— cofijffl pltg^r a - i:Et L 4 ri* ^> S- EgiJ 

45 [0 0 2 9 ] I4t:, II 1 <7V»- Mx7>f >-y*^ 
■to iEfiESMftlttS 1 0 5*±, ±E**«1 0 1 ±H 
^ft-t^o H3*C45^T, ±E« 1 0 1 (± C P U (C 
entral Processing Unit) 1 0 6 <7)^ffi^SfE^ *VCV* 
flgLT^tUv> 0 ffiaE«*« 1 0 2 45 J: V 

50 8«f -f ^ ^ « 1 0 3 WMli, ^» S 
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€«E*<oEttflMfci: LT?ijffl£tL& 0 ±K«f£« 1 0 
1 £S£36E«S«1 0 2 kORNiC PU l 0 6 £v>t 
t\ &56E«itSl 0 2 ^j8^f<x^Ml 03^ 
Wl± C P U 1 0 6 £ J: I O P (Input Output Process 
or) 1 0 7 £ J: CTiEflHUl 1 0 1 i/c(iC P U 1 0 6 
33,3:^1 OP 1 0 7 ^^LtgiSt^o 

[0 0 3 0] mSM&&9. 1 0 4 0#«*«±, 7KI/X 
SESl-r-r^ 1 4 1 Ox> h i; «h i Jti K#fi5L"Cv> 
&o ifSfigf 1 0 l±Of-^fi*l 4 
ti, ±BflE«l**a'r-r^ 1420x>hVti#i 

-vt±, K^fifiM^wsix-r^ i 4 3 (DJ-y 

[0 0 3 1 ] 7 Kl^gEJfex-r^ 141, £Ef'I« 
^T--r;V 14 2, J£5SIS'llfIitl : ST--r^ 1 4 3 
tt, -€-*L-etL±fB«»« 1 0 Iftlzftte-tZo 

[0 0 3 2] M5\Z7 Kl/7ttr-7^ 1 4 1 O^^t 
£^to T KUXfgf-^v 1 4 1 <0#i> h x ) t£> 

*E«r K^i5K umts-itr KI/^l 5 2. ^ 

* * T K 1 5 3 is J: tffeKE'KtMig? ^ ^ 1 

[0 0 3 3 ] H6i:±B*f«fif-//H4 2 0« 
aSr*i-o ±EiS«tif-^^ 1 4 2 £D#^> > y 
(±, fS7 K l/X 1 5 5 £ J: vJRtt? 7^1 57 

[0 0 3 4 ] SI 7 ^SKItff itt^x- 1 4 3 (7) 

h y t±, Rfflr Ki/^i 5 5 & £zmmm»ii£y y r i 

)Vl 4 2^~y|f!l'5 7fi, 7 KUXt^r~7> 
1 4 1 IttoTUv^o 

[0 0 3 5] (H 5 iCTKL/cr Kl/X^ftf-^ 1 4 1 
<Offi36KS7 KU* 1 5 2*J:t/ltBME1t«ST»7^ 
^1 5 4 ti. ffiffiiB«<Offi*A*ffiaiB«»« 1 0 2jWM 

1-4^*>lCaiB«««l 0 2*fc*^MM*«jK 
5 4liU-b7 SHSE1S7 K U 

* 1 5 2(±-ecoi i£t£fi£ 0 ifucfcij, &C5IE1f£ 

fil 0 2Of«i J v>f^U-y3>$}i"C^ *<DW& 

or K^^seift-r-r^oieaEitr i 5 2 

JELfcE S TE rf, * OfiaHE«ffl*fl5 7K^t«j* 
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[0036] t-^^xv h ij i±,<- i/s^mzmn 

05 1 4 1 OJ£56E1S7 KU* 1 5207^f 

fu^i^)7 Kuxfcl£36E1i7 Kux 1 5 2 kt? 

&W:t 7r<< ;KZ>BS(l#-§-i £ 7 K U^IElfcT— l 
4 lCfit^'M^^o dfl>»^Kf±, S23RE1K7 

15 [0 0 3 7] S£§gE«7 KI^X 1 5 2 <D 7 4 - )V K£ #, 

offlA^fijfflLfc*^ ttatS'iS^fii o 2a*«iSTe> 

ftfcfc glittSEfl^ KI/^ 1 5 2 SrffiSLTi/^^ 

1 5 3 £«3#1-£o -coi ^ ^l/- v a >*tLfc 

20 »^*±l£5gfa«T 5 2^otl^/:^ T 

Kl/7fftf-7> 1 4 1 ^^J^mjflJ^T^>iLTV^cl£ 

SGflHRJ* Sr *a6 * i k *»t? S f> S£SKE««*^SfiJ 

[0 0 3 8] UJ ? ot, 7^1/-y 3 >0»|i:^ 

itsemti o 2^- >i-*iR(c«La*f|BfBMt 

30 * ^:x\ ffi:?5lfrlf.Tl^ i tmT--r;n 4 3 (H 
7) h ] ) ^<D^y h y nitJcBL7tfS«^*& 

6 4r*>7t-^*o 5 6ti. 1£SSE«^ 

35 11 0 2^-^79 htSt*. llftS*:li«SA 
M^^--y^Ift^$t77^1 5 7 (16) * 

#35 L -fey ht^o 
[0 0 3 9] ffflJfflnTI67 7^1 5 6 ^7 b 3tiTv^ 

4»t#L«ir. asE« ss 1 0 2^^i«^w*^ 

1 0 3 ^^O^-vM >cOifiJo*B5CC: fc#-Ci 

45 £0 

[0040] ^ac. «BiEi»w]f»is« 1 0 5<7)&m'm$ 
§gi 1. 4ojaaico^rRwi"Ao 

[004 1] v^L-yg >«I(^7D-f 
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0O*ffiS:B9i:J: 9K9I1-&o t£3IE1fiftiJ»^-:/;u 

I 6 1 14, Ell Ktt*Sfc*ort:#, S£KEttS««3 

[0 0 4 2 ] i9DftJ:^:, 16!WBflEW1» - 

1 6 Oli. v^l/-ya 

jit LT, SH*S££^i:l 6 1 «h, 2 

II 6 2(7)2o^o 0 -f-Oflfe, ffiKE«^«^-v 
>^f-^MSil 6 3. ffi«Ett««<3££§*l 
6 4, ffiJB**^- 1 2 3 >^166, 
^-va vBBtt*^ 12 1. ffiffl^^ri-O^g 
SE^ >^ 1 6 5, ^Jfflojfg^^- 1 2 4<Q*S#4 

16 8, W ^1/-V3 >BBtt«*fc5feK#-f 1 2 

2, fiJfflpTig^r^- 1 2 4 <03gH*M >^16 7W 

o 0 ^cote56fa'H®J»-r-'/;v 1 6 0 > * fcffi 

5BE««**ax-^H 4 3 (H7) <D&j^> V U 
(13 1-13 5) <h <om& 619 C^1~ 0 
[0 0 4 3 ] ST, i8 070*l/-7 3>Mi:iJ^ 
"C> £1\ 5§§f 1 6 3^ilS^^il 6 1 & 
TO*^l± Ut77°3 0 1) , ffiffl^flMcO^^-1 

2 3 <OftI<OE S T E*:it£Lfc«* 13 2c*?? (i~ 

Ett«it**fc±Ett*ftSLT«&-r>f x^S^r'- 

Ury7 4 3 0 2) o |E£ft % SKWftP 

WfJffl"BTIII««-e**Ltf (^T77°3 0 3 ) . WfflnTtt 
^■i-co^Jl^M >H 6 8^tE STE 1 3 3 a<D 

&Kjfcm<Dffimi:Lx&mL, t&mm^m 1 02^1 

BTII6*«*OESTEIi, «/IPTflB*i-l 2 4 0^11 
*V 1 6 7^)/TtE S TE 1 3 5 a CO Itj C^fflc^! 
«t LTiSJp-t * 0 5)o CtlfcJ: 0> - 

4a, 1 3 4 b <£ »5 «5fc L TftfecofRSESO'*- 

[0044] 6 1 

2 4^l§f 1 6 2£lT<0»*tt (^f^3 0 
6) , — 3E^>jB»IBHiS:i3V>T— JEiO-r-f ^ix-va 

r^3 0 7) o jgnnnsci, I£#sjk£»sltv>£ 

isJOTS&r'* **cottffl2£Sr 1 0 0%*ltt 
T?&^*t& 77 p 3 0 8) o Sfc, li^jgfflcj: 



[0 0 4 5] T^^U-va >Htt#-f 12-lOffl 
tE STE 1 3 1 b*^«fflff*jL- 12 3 tJffiK (HI 

mm^m%&&'v$>tL\£m% l T4 * 1 0 3 ^iks 

Uf77"3 0 9) o ttffl^i-12 3W 

TEtfjkmztLx\**< 0 t^fa^n 0 3^0^ 

10 aSSt. itE S TE*?IJJBi>rfg*A- 1 2 4 *3*JS#-f 
>^ 1 6 8 ^StE S TE 1 3 3 a^>*^*ffc4r*JSE 
STEfcLTilSDU «B«LfcieaiEli«*«:JiMfc-r-B 
Ut77'3 10) o W*UE^llfe4S#T**Uf, E 
STEti-tOii«fflpriB4^rjL-i 2 3 i:»to v-f 
15 ^>-y3>xTtit i^»otESTEO^ES 
TEl:-7^l/-yg >H*6#-f 1 2 1 Sr^UrT* 
Ut77°3 1 1) o CftKJ: 9, V^l/-y 3 yj| 

te#>f >^12 loftr (Ht?t±*fll) #ffjffi7fnj 
fg^flMcoE S TE<DfrWELZ>o 
20 [0 0 4 6] JfcU, ^-yr^7 MMWffi 1 1 2 

ov^p^t^ 0 HOC, *HJftf!lO^-^T^ hftk 

[0 0 4 7] J£3ftEtt*«l 0 2 

25 ^^^^il 0 3t:±EiOrtS^ESt^ (xr 
7 7^4 0 2) o £§«*****Uf, fljfflprfg^r^- 1 2 
4 0*I<DE S TE 1 3 5 a fc*tlSLfc«i**«ST 
T v ^-COE STE^ffil^^ra- 1 2 3^i^V 
1 6 6 C0tf1" E S T E 1 3 3 a <r»kfc&W) L Uf7 7° 

30 403) . sus-rfeftanc^EfltortSitesf * (* 

f77°4 0 4 ) o ^—>M >friJ: 0S¥S5t£*i 

fc«*«rl ! ai-*ESTE*«, v^'^yaymO 
J»lfcSfLfc0«*:«ai-& ESTEJ:^ * jl - 0|tj^r H 
eit^/:^), *OfflnTft*JL- 1 2 40jfeHOESTE 
35 ^7Fl-l£^fe'llfia*#J^T^^ hici 5, Ir- 
is 3 >kzx oTJ(Hft$itfc««J: 19^- >tc j: ^ft? 

J: o TjMfcS hfeffi9E1iW*a^ -f-^iESEIlffi*** 

«o«set«*rtia'c & tLT t , jts^smeaEii 

40 fI^C#« L fc^ - v tt±Efl»1t^« ^ &4 ttTio 
y^y7 7 h B# ^ . C P U^Ci: O^ii^Hfr^ 

SEflt **3&»te^«»Eii«* ^ t . ^ 

45 U-v 3 >ic J: »)i&v^a5SK7t^- vti^T-V 

■fe X B# tc tt I / 0 ^ C J: 0 ^IS'tS^S^e^ Ltelfti 

*ixfcltaE1*««*ttaE1i*«iw»i-c: t j: 0 , 

50 ^-y>/I/0ti*t4i t^T*#^c 
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[0 0 4 8] itz, i£3Sf£il7 KU* 1 5 2 07>f 
K S ffi it ijffl t T a £ 7 K V x - 
/iH4 1 c0^-y¥ijgij77^1 5 7 15 PK (X 

15 6**7 h+& Uf7 7*4 0 6) o CStl±^ ± 
E«ffi«*#ft?-& Uf7^4 0 7) o 

[0049] ^~yv > wisp as 1 1 1 otum^ 

[0 0 5 0] ±E«ffl*t«fflE*ffl«^«^'C7tO*» 

Sl 0 2*tgST» (ftl^i- 1 2 31*1) SfcttW 
fUffl^fg (W»*ar«4*i- l 2 4rt) T*>*^fc^ 

fV^^^^-yM>t^ (Xf^5 0 3) o#t 
ttLtf, SK^-v^7*-^S:l£5gE««Bl 0 2^^ 

sehhs* 1 0 1 t;:iftg!& (^f 77°5 0 4) , &m L 

^>^122 ESTE (HI 7 69 1 3 3 b ) O gfr <D 

iuM^m-fh 77°5 0 5) o .KASrftKJ: 9 > 

ftjfflnj^^^- 1 2 4 K£v>T\ ^-y-f y^I J: tyffltSC 
2fifzfe$L<DE STE134a^i:a ? 134bf^ t4 
/Wva >K*9»ft*ftfc«*OESTE 1 3 3 
a, 1 3 3 b^flWKKBSftao ftSSEttffitt 
«r«ST-&»<frl±, 2 4<05fcHOES 

TEtcWiBL*:«*4:«Sf ^iiicj: 0. ^-y-f> 
KJ: ^WttStufc***^ ^U-y 3 ytci; 

[0 0 5 1 ] Sfc. > + Si£«Ett*J**:«3 

«ESTE^70>~ya -f '> * 1 2 

9 -f V £ fttz^t Ur77"5 0 6) , "7 ^ 

1/-73 >J8SMBi*#-f 1 2 2 fc&O^'f ^U- v 

3 y \z x y> mm * jt^saeitw* £ ^este 

[0 0 5 2 ] fcfefc, ^97 ^«HB« 1 1 3 *>46aKO 
[0 0 5 3 ] 1 0 2 o§t^+^#ftl % 

X77777 h ^fltzy'-^i)^^ ^U-y 3 >Ztl& 
1) , *f)JF&imH£ I0 7 7 7 , r7 h Z titiy 9 

7"7 7 ht^igBCW^^f, ttSEWtltl 0 

a*fW3*»**L« (^777^6 0 2) ftSE**!!^;* * 

77^77^1 Uf77 J 6 0 3) , S*««3i*ftv^» 
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7° 6 0 4 ) o 

[0 0 5 4] -U, ffi»K1i*«oe*#+5frt?4i/»» 

05 tt^/^V'^r-) h^IKHSrH^A (7t77'6 0 
5) o ^-fcU^JEiiKHfc LTX7 7 7°7 7 h Zfihy* 

-*T**ur. ffiSSE«»Btc«STBrfi6r*ot:«>, 

«jRrM***«^aj;&i-& (^77^6 0 6) o 

10 0 2 Jw^Sfr«^*tLlfteaE*««^^ 7 ^ 7"7 7 b 
~TZ> (6 0 3 ) o 
[0 0 5 5] J£?Sf£'it(7)##^+^r^^^5^ii, a 

15 *9B*Hia*, Sfc3iE«i6B^ia»Siir*^v^^u--S/ 

^77^>^ti^c^ jwh?3f-c g & o ssiE'itses^ 

ffitf 5 tit** £>T ^ 1/- y a > $ £ -COBjplH W\ 

4£«E«S*/^-^7^ h«jR-Ci£ift-C|f&o 
20 t\ ^^'J^SiKHi: UX77 7°7 7 h StLTt-f'- 

^ 7 y y-f > S ii-S S t^KB t ^ tfcmZ'WM 

B^^<- y*7 7 -hSJKSrflteU StaEttS*^ 
(^^eyvpjatJKHi: LT^77777f ^fi/cx-^ 

^7 7 >$^^>S -cco^Pi&Btra) *¥^-v7 
25 ^h«*J:»)*ftW*ttf. S£5S8^1i^«^^^7 7 7M 

[0 0 5 6] 

30 feJLJiOJ:^^, *«93fcJ:*itf, 

a*« l v^*fr ^ ^ r ssa^»E«*« * *»f 

ea^WEilSB^^OlESISrBB*"*-* C k3i*"C 
[HI] *»WO^£«E««l«l^^ A 

[[13] 7 U - v 3 >HIiM*^ If: 7 n 

[04] *»W^fifflE«iW«->^T'A^>'N- K7i7 
45 >f ^ - */l 

[0 5] TKU^JEJftf—^Ofl|«S:*i-H 

[Hi 6] iE««aT»-r;v<o»*t*i-ia 
[i!7] ffi^is«i : aT--7'^oo^^^-rii 

50 n-^-v- h 
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[09] &mmmffl7--7fr&±v?$i:mmmmi&mm 

[Hll] WiO^-yV >fW»ar5***Lfc7n- 
-V — h 

1 0 1 -±IE*as«, 1 0 2 -S;SK«*1t, 10 3- 
KfU^l 1 0 4 --EfflflSlflSa, 1 0 5 -IK 
«Ett«U»i8flL 10 6- CPU (4>*&a^» , 1 
0 7-1 OP (AmtJMiS^S) , 1 1 l-4C»flB«« 
*Mfa», 1 1 2 >SU»8Bx 1 1 3-^-v 

Mffl*pg|$, 1 1 4-"*7.* tfv^WOTB, 115- 
^w-va 1 l 6-*y y7KHWBU 

nBx 1 1 1 1 8 »-<E3iffi:aiB««« 

S#?SB. 12 1-7^Wy 3 >p*fr/^ 12 
2 --7^ ^U-v 3 y 12 3 -ffiffi 

^oK5R|S'|i^^WSi-^T--^;vco^^-, 12 4 

131a. 131b. 131c, 131d> 131 
e ■ • - ttffl * OSfOffi "ST 16 4ttaiB*«* £ »ai" * x - 
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132a, 132b, 132c, 132d-«ffl 

* IJ flPFT tt i£3Sl Eism * «S+ & r - y * , 

133a. 133b, 133c, 1 3 3 d -f V V- 
05 134 a, 1*3 4 b. 134 c. 13 

1-^)T--7';v. 13 5a. 135 b-v^l/-y 3 > 

fcx-^K 1 4 l-TKl/XMf-^K 14 2- 
10 iEffVar-^K 1 4 3-ffi5SfH'|gl : g'r-^;v. 

1 4 4 -^Ett^^-^t&tt^SU 1 5 l-jtiEUT 

KU*. 1 5 2-ffi56fB'HT KUX. 

X^TKUX, 1 5 4-ffiSK««*S-Cffl7 7 2\ 15 
• 5--KSlE«T KU*. 1 5 6-W5pJfflprtB"7 7^ 1 
15 5 7-^-yStt7 7^ 1 6 0-Jt»E1t«MlP7 L -r 
l 6 1-»1I$^^S1, 1 6 2-*2 3feiSS§ 

Sfi. 1 6 3 -tSiatlSl^^ - y > ^f"- ^ 

M, 1 6 4"-ffiBE«««*)£§S*\ 1 6 
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